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Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings, of claims In the application: 



a drift layer of a first conductivity type: 

a MOS gate structure Including a base layer of a second conductivity type selectively formed 
in a front surface region of the drift layer, an emitter region of the first conductivity type selectively 
formed In a surface region of the base layer, a gate insulation film covering a surface area of the 
base layer between the emitter region and the drift layer, and a gate electrode formed on the gate 
insulation film; 

an emitter electrode in contact with both the emitter region and the base layer of the MOS 
gate structure; 

an isolation region of the second conductivity type surrounding the MOS gate structure 
through the drift layer and extending across an entire thickness of the drift layer; 

a collector iayer of the second conductivity type fomied on a rear surface of the drift layer 
and connecting to a rear side of the isolation region; and 

a collector electrode in contact with the collector layer; 

wherein a distance W is greater than a thickness d, in which the distance W is a distance 
from an outermost position of an portion of the emitter electrode, the portion being in contact with 
the base layer, to an innenmost position of the isolation region, and the thickness d is a dimension in 
a depth direction of the drift layer. 

2. Canceled. 

3. (Original) The reverse blocking semiconductor device according to claim 1 . wherein 
lattice defects are introduced at least in the base layer. 



1. 



(Original) A reverse blocking semiconductor device comprising: 
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4. (Original) The reverse blocking semiconductor device according to claim 1 , wherein 
defects are introduced homogeneously to the entire front surface of the semiconductor device to 
reduce the lifetime of minority canriers in the semiconductor device. 

5-12. Canceled. 

1 3. (Withdrawn) A method for manufacturing a reverse blocking semiconductor device 
comprising: 

preparing a substrate of a first conductivrty type: 

forming a MOS gate structure including processes of selectively forming a base layer of a 
second conductivity type in a front surface region of the substrate, selectively forming an emitter 
region of the first conductivity type in a surface region of the base layer, forming a gate insulatton 
film on the surface of the base layer, the surface being between the emitter region and the front 
suriace of the substrate without the emitter region, and forming a gate electrode on the gate 
insulation film; 

fonming an emitter electrode in contact with both the emitter region and the base region of 
the MOS gate structure; 

selectively forming a peripheral region of the second conductivity type surrounding the MOS 
gate structure through a portion of the substrate outside the MOS gate structure, a part of the 
peripheral region to become an isolation region; 

removing a rear surface region of the substrate to a predetermined thickness to form the 
isolation region extending across the entire thickness and to form a drift layer of the first conductivity 
type inside the isolatk>n region; 

forming a collector layer of the second conductivity type on a rear surface of the drift layer 
and connecting to a rear side of the isolation region; and 

fomning a collector electrode in contact with the collector layer; 

wherein a distance W is greater than a thickness d, in which the distance W is a distance 
from an outermost positton of an portion of the emitter electrode, the portion being in contact with 
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the base layer, to an innermost position of the isolation region, and the thickness d rs a dimension in 
a depth direction of the drift layer; and 

wherein selectively forming the penphenal region being to become arr isolation region is 
conducted by dlffljslng impurities using a diffusion mask of an oxide film fomied on the front surface 
of the substrate, the oxide film having a thickness Xox satisfying an inequality of the following 
Formula (1): 



wherein 

Dm is a diffusion coefficient of the impurity in the oxide film, 

Ds is a diffusion coefficient of the impurity In material of the substrate, and 

is a diffusion depth of the impurity in material of the substrate. 

1 4, (Withdrawn) A method for manufacturing a reverse blocking semiconductor device 
comprising: 

preparing a substrate of a first conductivity type; 

fonnlng a MOS gate structure including processes of selectively forming a base layer of a 
second conductivity type in a fn^nt surface region of the substrate, selectively fomfiing an emitter 
region of the first conductivity type in a surface region of the base layer, forming a gate insulation 
film on the surface of the base layer, the surface being between the emitter region and the front 
surface of the substrate without the emitter region, and fomiing a gate electrode on the gate 
insulation film; 

forming an emitter electrode in contact with both the emitter region and the base region of 
the MOS gate structure; 




Formula (1) 
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selectively forming a peripheral region of the second concfuctrvity type surrounding the MOS 
gate structure through a portion of the substrate outside the MOS gate structure, a part of the 
peripheral region to become an isolation region; 

introducing lattice defects homogeneously to the entire front surface of the semiconductor 
device to PBduce the lifetime of minority carriers in the semiconductor device, the introducing of the 
lattice defects being conducted by electron beam in^adiation with an energy less than 5 MeV and a 
dose less than 100 k6y. 

removing a rear surface region of the substrate to a predetermined thickness to form the 
isolation region extending across the entire thickness and to form a drift layer of the first conductivity 
type inside the Isolation region; 

forming a collector layer of the second conductivity type on a rear surface of the drtft layer 
and connecting to a rear side of the isolation region; and 

forming a collector electrode in contact with the collector layer. 

1 5, OflTithdrawn) A method for rnanufaduring a reverse blocking semiconductor device 
as claimed in claim 14, 

wherein a distance W is greater than a thickness d. in which the distance W is a distance 
f^om an outemiost position of an portion of the emitter electrode, the portion being in contact with 
the base layer, to an innermost posrtton of the isolation region, and the thickness d is a dimension in 
a depth direction of the drift layer; and 

wherein selectively forming the peripheral region being to become an isolation region Is 
conducted by diffusing impurities using a drffuslon mask of an oxide film formed on the front surface 
of the substrate, the oxide film having a thickness Xox satisfying an inequality of the following 
Formula (1): 




Formula (1) 



wherein 
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Dqx is a diffusion coefRcrent of the impurity in the oxide film, 

Ds is a diffusion coefficient of the impurity in material of the substrate, and 

Xs is a d/ffusion depth of the impurity in material of the suk^strate. 

1 6. (Withdrawn) A method for manufeoturing a reverse blocking semiconductor device 
comprising step of: 

preparing a substrate of a first conductivity type; 

fomning a MOS gate structure including processes of selectively forming a base layer of a 
second conductivity type in a front surfaoe region of the substrate, selectively forming an emitter 
region of the first conductivity type in a surface region of the base layer, fomning a gate insulation 
film on the surface of the base layer, the surface being between the emitter region and the front 
surfaoe of the substrate without the emitter region, and fomiing a gate electrode on the gate 
insulation film; 

forming an emitter electrode in contact with both the emitter region and the base region; 

selectively forming a peripheral region of the second conductivity type surrounding the MOS 
gate structure through a portion of the substrate outside the MOS gate structure, a part of the 
peripheral region being to become an isolation region; 

introducing lattice defects at least in the base layer by electron beam irradiation with a dose 
in a range of 20 kGy to 60 kGy. 

removing a rear surface region of the substrate to a predetermined thickness to fbnn the 
isolation region extending across whole the thickness and to form a drift layer of the first 
conductrvity type inside the isolation region; 

forming a collector layer of the second conductivity type on a rear surface of the drift layer 
and connecting to a rear side of the isolation region; 

fomrilng e collector electrode in contact with the collector layer 
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1 7. (Withdrawn) A method for manufacturing a reverse blocking semiconductor device 
as claimed in claim 16, 

wherein a distance W is greater than a thiclcness d, in v^ich the distance W is a distance 
from an outermost position of an portion of the emitter electrode, the portion being in contact with 
the base layer, to an innemnost position of the isolation region, and the thickness d is a dimension in 
a depth direction of the drifl layer; and 

wherein selectively forming the peripheral region being to become an isolation region rs 
conducted by diffusing impurities using a diffusion mask of an oxide film formed on the front surtece 
of the substrate, the oxide film having a thickness Xox satisfying an inequality of the following 
Formula (1): 



wher^n 

Dox is a diffusion coefficient of the impurity in the oxide film, 

Ds is a diffusion coefficient of the impurity in material of the substrate, and 

Xs is a diffusion depth of the impurity in material of the substrate. 

18. (New) A reverse blocking semiconductor device according to claim 1, wherein the 
Impurity concentration of the collector layer is smaller than that of the isolation region. 

19. (New) A reverse blocking semiconductor device according to claim 1 , wherein the 
impurity concentration of the collector layer is of the order of 10^^ cm"^ and the impurity 
concentration of the isolation region is of the order of 10^° cm"^, 

20. (New) A reverse blocking semiconductor device according to claim 1 , wherein the 
ambipolar diffusion length La is less than w. 




Formula (1) 
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